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Abstract
The aim of this study was to determine the asso-
ciation between sleep duration and health sta-
tus among the elderly. A population-based study 
was carried out with 1,418 elderly individuals 
using data from the health survey of Campinas, 
São Paulo State, Brazil (ISA-Camp 2008). Linear 
regression models were used to determine asso-
ciations between the physical and mental com-
ponents and subscales of the SF-36 and sleep 
duration. Elderly male individuals who slept ≤ 6 
hours obtained lower mean SF-36 scores for the 
vitality and mental health scales and the mental 
component summary than those who slept for 
seven to eight hours. All scales were negatively 
associated with sleep duration ≥ 10 hours, except 
bodily pain. Scores for the mental health, vitality 
and role-emotional subscales were lower among 
women who slept for less than five hours. Mental 
health was negatively associated with ≥ 10 hours 
of sleep. Sleep deprivation and excessive sleep 
were associated with poorer health status, with 
differences between genders, principally in the 
long duration sleep categories.
Quality of Life; Sleep; Health of the Elderly; Health 
Status
Introduction
Health status and health-related quality of life 
can be self-assessed using the 36-item Short-
Form Health Survey (SF-36). This instrument 
assesses different dimensions of health in in-
dividuals or populations such as the physical, 
emotional and social aspects of quality of life, 
bodily pain, mental health, vitality and general 
health 1. A number of studies report a strong 
correlation between the health dimensions ad-
dressed by the SF-36 and the presence of health 
conditions and clinical symptoms 2,3 and also 
suggest that self-assessment may serve to pre-
dict mortality 4. The measurement of health 
status dimensions provides useful indicators 
of health conditions and wellbeing that may 
complement evaluations of illness and mortality 
indicators 1,5.
An association has been reported between 
sleep duration under 7 to 8 hours (considered 
the medium sleep duration pattern of sleep) and 
an increase in mortality from all causes 6,7, in ad-
dition to a greater prevalence of diseases such as 
diabetes 8, hypertension 9, depression 10, rheu-
matic disease, osteoporosis 11 and obesity 12,13. 
Literature also suggests that good quality sleep 
provides for daily recovery from physical and 
mental stresses, improves mood, concentration 
and memory and reduces the risk of accidents 
8,14,15.
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Among the elderly population, sleep dura-
tion patterns and prevalence of sleep disorders 
differ between genders. Elderly men tend to 
sleep more 8,16,17, take longer to fall asleep and 
remain in bed longer 8, whereas elderly women 
experience a longer rapid eye movement phase 8 
in spite of the tendency toward a greater fre-
quency of sleep disorders, especially insomnia 
and restless legs syndrome 18,19. Although scarce, 
studies on the relationship between sleep dura-
tion and mortality and gender in the elderly have 
shown that risk of death increases with longer 
sleep patterns in men 20 and with shorter sleep 
patterns in women 17,21.
It is also reported that demographic and so-
cioeconomic factors and health-related behav-
ioral factors are associated with sleep duration. 
The percentage of men that maintain a sleep du-
ration pattern of seven to eight hours is greater 
than in women. Individuals who do not work 
tend to sleep more. Higher levels of education 
and income are associated with a greater fre-
quency of a medium sleep pattern 12,22. Marital 
status, racial differences 23,24 and health-related 
behavior 22 are associated with sleep duration. 
Krueger & Friedman 22 found that an increase in 
physical activity reduces the likelihood of sleep-
ing 9 or more hours. The prevalence of a medium 
sleep pattern is greater in non-smokers, whereas 
excessive alcohol intake is associated with short 
sleeppatterns 22.
Little is known regarding the association be-
tween self-assessed health status and sleep du-
ration. Research addressing this topic includes 
a study by Faubel et al. 25 who administered the 
SF-36 to elderly individuals in Spain. Other stud-
ies concerning this association that did not em-
ploy the SF-36 were also found 26,27,28 and two 
studies exist regarding this relationship in stu-
dents 26,27. Other investigations have assessed 
the relationship between health status and sleep 
disorders 29,30,31.
To help fill this knowledge gap regarding 
sleep and self-assessed health status in the elder-
ly population, the aim of the present study was 
to analyze the association between sleep dura-
tion and a number of different health dimensions 
among elderly residents of the city of Campinas, 
São Paulo State, Brazil.
Materials and methods
A population-based, cross-sectional study was 
conducted using data from the City of Campinas 
Health Survey (ISA-Camp) of the urban popula-
tion aged 10 years and over in Campinas, carried 
out in 2008 and 2009.
The ISA-Camp survey was performed in two 
stages involving census sectors and households. 
In the first stage, 50 census tracts were selected 
with probability proportional to the number of 
households. The census tracts were ordered ac-
cording to the percentage of heads of households 
holding a university education prior to the sys-
tematic sampling. Sample size was determined 
considering an estimated proportion of 0.50 
(maximal variability in the events studied) with 
a 95% confidence interval (95%CI), four to five 
percentage point sampling error and a design ef-
fect of 2. A total of 1,000 individuals in each age 
group (adolescents aged 10 to 19 years; adults 
aged 20 to 59 years and elderly individuals aged 
60 years and over) that should have been selected 
was increased to 1,250 to compensate for pos-
sible losses.
The number of households selected for each 
age group was determined using the ratio between 
the desired sample size and the mean number of 
individuals per household in each specific age 
group, using the Census 2000 data (http://www.
ibge.gov.br). A total of 2,150 households were 
randomly selected for adolescents, 700 for adults 
and 3,900 for elderly individuals. After conclud-
ing the field survey of the selected sectors for the 
purpose of updating addresses, the households 
were randomly selected in a systematic fashion. 
In each household, only those individuals in the 
target age group were interviewed.
With respect to the group elderly individuals 
aged 60 years and over, the present study only an-
alyzed data of those individuals who self-admin-
istered the questionnaire and answered the ques-
tion on sleep duration, totaling 1,418 individuals. 
Information on the variables was obtained using 
a previously tested structured questionnaire ad-
ministered by trained, supervised interviewers.
The dependent variables were based on the 
SF-36 questionnaire (version 2), which measures 
self-assessed health status and is made up of 36 
items distributed among eight subscales: physi-
cal functioning, role-physical, bodily pain, gen-
eral health status, vitality, role-emotional, social 
aspects and mental health. The SF-36 also allows 
for the assessmentof the subscales summarized 
in the physical component summary (physical 
functioning, role-physical and bodily pain) and 
mental component summary (role-emotional, 
social aspects and mental health). General health 
state and vitality are present in both components 
1,32. Version 1 of the questionnaire was translated 
and validated for use in Brazil by Ciconelli et al. 
33, while Laguardia et al. 34 validated version 2. 
The present study was licensed by the Interna-
tional Quality of Life Assessment (IQOLA) project 
that documents the use of the SF-36.
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In this study, scoring of each SF-36 subscale 
followed the method proposed in the literatu-
re 1. For version 2, standardized scoring is sug-
gested normalized to the population of the Unit-
ed States or of the country in which the study 
is being conducted. As there are no normalized 
scores for Brazil, the decision was made to use 
non-standardized scores. However, the two com-
ponents were constructed based on the standard 
for international comparison purposes using 
standardization established for the general pop-
ulation of the United States (mean: 50; standard 
deviation: 10), as recommended by the research-
ers who drafted the SF-36 1,32.
The main independent variable was based on 
the following question: “How long do you sleep 
for on average on weekdays and weekend days?”. 
Answers were noted separately for weekdays and 
weekend days. For weekdays the response was 
multiplied by five and for weekend days the re-
sponse was multiplied by two to calculate the 
weighted mean number of hours and minutes of 
sleep. For females, the following sleep duration 
categories were used: 5 or fewer hours, 6 hours, 
7 to 8 hours, 9 hours and 10 or more hours. For 
males, the ≤ 5 and 6-hour categories were com-
bined due to the small number of men who re-
ported sleeping 5 or fewer hours. Analysis was 
performed separately for men and women, con-
sidering the reported association between gen-
der and sleep duration 16,22 and the strong asso-
ciation between gender and health status in the 
elderly 35,36,37.
The following variables were incorporated 
into the regression analyses: age (continual vari-
able); level of schooling (0 to 3, 4 to 8, 9 or more 
years of study); number of self-reported chronic 
diseases (hypertension, diabetes, heart disease, 
cancer, rheumatism/arthritis/arthrosis, osteopo-
rosis, respiratory problems, repetitive strain in-
jury, circulation problems, emotional problems/
anxiety/depression, headache/migraine, back 
problems, allergy, dizziness), categorized as no 
diseases, 1, 2, 3, 4 and 5 or more diseases; physi-
cal activity during leisure time (non-active, insuf-
ficiently active, active); smoking (never smoked, 
ex-smoker, smoker); and alcohol intake (never, 
less than once a week, once a week or more). 
These variables were used to reflect associations 
between sleep duration and health status report-
ed in previous studies 2,22,38,39.
Categorical variables were transformed in-
to dummy variables in order to determine the 
beta coefficients of each category of variables. 
Analysis was conducted with multiple linear re-
gression in order to test associations between 
dependent variables and the main independent 
variable, with adjustments for confounding vari-
ables. A regression model was created for each 
of the eight subscales and the two components 
of the SF-36. Results with a p-value < 0.05 were 
considered statistically significant. Analysis was 
performed using svy commands of the Stata 11.0 
program (Stata Corp., College Station, USA), tak-
ing into account the complex sample design of 
the study (design variables were the sampling 
units selected in the first stage and the weight of 
the sample elements).
This study received approval from the Eth-
ics Research Committee of the School of Medi-
cal Sciences, of the State University of Campinas 
(Faculdade de Ciências Médicas, Universidade 
Estadual de Campinas – Unicamp), Brazil (no 
079/2007).
Results
A loss of 14.2% occurred among the elderly sam-
ple (6.1% refusal rate, 3.1% of the individuals 
were not at home and 5.0% for other reasons). 
Among the elderly individuals found at home, 
there was a 5.5% refusal rate and a loss rate of 
6.9% for other reasons. Individuals who did not 
answer the self-administered questionnaire and 
the question on sleep duration were excluded 
(n = 96). As a result of the above selection, a total 
of 1,418 individuals aged 60 years and over (mean 
age: 69.5 years; 95%CI: 68.8-70.1) were analyzed. 
Mean age was 68.8 years (95%CI: 68.1-69.5) for 
men and 70.0 years (95%CI: 69.2-70.8) for women. 
Women accounted for 56.9% (95%CI: 54.4-59.4) of 
the overall sample.
Table 1 shows that 32.4% of men and 20.4% of 
women had nine or more years of schooling and 
the percentage of women with a monthly income 
of four times the minimum salary was less than 
in men. The prevalence of five or more chronic 
diseases was greater in women than in men. The 
percentage of men sleeping ten or more hours 
was greater than in women. Mean SF-36 version 
2 scores were higher among men for the physical 
component summary, mental component sum-
mary and each of the subscales, except for gener-
al health. After adjusting for age, the role-physical 
scale lost its statistical significance (Table 2).
Table 3 displays the mean scores for sleep 
duration in the male population. After adjust-
ing for age, Model 1 revealed that, among elderly 
men, the mean vitality (β = -8.6), mental health 
(β = -8.3), and mental component summary 
(β = -3.9) scores were lower in individuals who 
slept for six or fewer hours than in those who 
slept for seven to eight hours. Mean scores for the 
mental component summary and mental health 
scale (β = -4.3) were lower in individuals who slept 
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Table 1
Demographic and socioeconomic characteristics, health status and sleep duration of the elderly population, according to gender. ISA-Camp 2008, Campinas, 
São Paulo State, Brazil.
Variable Men Women Total p-value **
n % * n % * n % *
Age (years) 0.1181
60-69 337 58.5 (53.2-62.7) 455 53.8 (48.8-58.8) 792 55.8 (52.0-59.6)
70-79 184 31.7 (28.2-35.1) 280 33.4 (30.0-36.7) 464 32.7 (30.1-35.2)
80 and over 56 09.8 (06.8-12.7) 106 12.8 (09.5-15.9) 162 11.5 (08.8-14.1)
Total 577 100.0 841 100.0 1,418 100.0
Level of schooling (in years) < 0.0001
0-3 167 28.1 (21.0-35.0) 331 38.5 (31.4-45.4) 498 34.0 (27.4-40.5)
4-8 232 39.5 (33.6-45.4) 347 41.1 (36.5-45.7) 579 40.4 (35.9-44.9)
9 and more 178 32.4 (23.2-41.6) 162 20.4 (14.5-26.2) 340 25.6 (18.6-32.4)
Per capita monthly income (number of 
minimum wages)
0.0001
< 1 217 36.8 (30.0-43.5) 357 41.7 (35.7-47.6) 574 39.6 (33.5-45.6)
1-3 226 38.7 (33.6-45.4) 349 41.3 (37.3-45.2) 575 40,2 (36.2-44.1)
≥ 4 134 24.5 (23.2-41.6) 135 17.0 (11.2-22.6) 269 20.2 (14.2-26.2)
Number of chronic disease < 0.0001
None 72 13.7 (10.5-16.8) 63 07.7 (05.1-10.0) 141 10.3 (07.9-12.5)
1-2 241 42.1 (36.5-47.5) 202 24.4 (19.6-29.2) 443 32.0 (27.8-36.2)
3-4 151 26.3 (22.5-30.1) 263 32.0 (28.5-35.4) 414 29.6 (26.9-32.2)
≥ 5 103 17.9 (14.3-21.3) 297 35.9 (30.4-41.4) 400 28.1 (23.8-32.3)
Sleep duration (hours) 0.0016
≤ 5 34 05.8 (03.4-08.1) 80 09.6 (06.8-12.2) 114 07.9 (05.8-10.0)
6 69 12.3 (08.8-15.7) 108 12.9 (09.9-15.9) 177 12.7 (09.9-15.3)
7-8 318 55.0 (49.4-60.6) 477 56.8 (51.9-61.6) 795 56.0 (51.4-60.6)
9 78 13.5 (09.8-17.1) 112 13.1 (10.3-15.9) 190 13.3 (10.6-15.9)
≥ 10 78 13.4 (10.3-16.3) 64 07.6 (05.6-09.4) 142 10.1 (08.8-12.0)
* Weighted percentages considering the sample design;
** p-value result of chi-squared test, based on Pearson’s design.
for nine hours than in those who slept for seven 
to eight hours. All scales and both components 
of the SF-36 were negatively associated with ten 
or more hours of sleep. The greatest differences 
were found for role-physical (β = -21.9), role-
emotional (β = -18.5) and physical functioning 
(β = -18.2). After adjusting for schooling, number 
of chronic diseases and health-related behavior 
(physical activity during leisure, smoking and al-
cohol intake), all associations established in the 
Model 1 remained significant, with the excep-
tion of mental health and the mental component 
summary in the nine-hour sleep category and 
bodily pain in the ten-hour sleep category.
Table 4 displays the mean SF-36 scores ac-
cording to sleep duration shorter or longer than 
seven to eight hours (beta coefficients, results 
of linear regression) for the female population. 
Model 1 reveals that scores for the bodily pain 
scale (β = -7.8) and mental component summary 
(β = -5.7), as well as for the subscales that made 
up this component (vitality, role-emotional and 
mental health) were lower in elderly women who 
slept five or less hours. Four of the eight SF-36 
subscales were negatively associated with ten or 
more hours of sleep (physical functioning, role-
physical, vitality and mental health) as well the 
physical component summary. Model 2 revealed 
that five or less hours of sleep was negatively as-
sociated with the mental component summa-
ryand the mental health, vitality and role-emo-
tional scales. Mean scores for the mental health 
subscales were lower in women who slept for ten 
or more hours.
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Table 2
Mean and standard error of the SF-36 version 2 scale scores and the physical component summary and mental component summary in the general elderly 
population and by gender. ISA-Camp 2008, Campinas, São Paulo State, Brazil.
SF-36 version 2 scales Mean (SE) Crude 
differences
p-value ** 
(2/1)
Adjusted 
differences (β) 
* (2/1)
p-value ** 
(2/1)
Women (1) Men (2) Total
Physical functioning 71.4 (1.39) 80.1 (1.42) 75.2 (1.11) -8.7 < 0.001 -7.7 < 0.001
Role-physical 76.9 (1.39) 81.2 (1.44) 78.7 (1.10) -4.3 0.018 -3.5 0.057
Bodily pain 71.6 (1.12) 80.7 (1.06) 75.6 (0.83) -9.1 < 0.001 -8.7 < 0.001
General health 71.6 (1.08) 73.3 (1.05) 72.3 (0.95) -1.7 0.076 -1.5 0.092
Vitality 69.9 (1.47) 75.5 (1.47) 72.3 (1.34) -5.6 < 0.001 -5.3 < 0.001
Role-emotional 85.5 (1.10) 90.0 (0.94) 87.4 (0.80) -4.5 0.001 -4.0 0.004
Social functioning 81.6 (1.34) 85.5 (1.34) 83.3 (1.11) -3.9 0.011 -3.4 0.031
Mental health 75.9 (1.13) 80.3 (1.09) 77.8 (0.98) -4.4 < 0.001 -4.2 < 0.001
Physical component summary *** 45.9 (0.47) 48.5 (0.49) 47.0 (0.38) -2.6 < 0.001 -2.3 < 0.001
Mental component summary # 53.3 (0.49) 59.4 (0.49) 54.0 (0.41) -6.1 0.007 -1.5 0.008
SF-36: 36-item Short-Form Health Survey.
* Mean differences (beta coeffi cients resulting from liner regression model adjusted by age);
** p-value resulting from linear regression t test;
*** Physical component summary: comprising physical functioning, role-physical, bodily pain, general health and vitality scales;
# Mental component summary: comprising general health, vitality, role-emotional, social functioning and mental scales.
Discussion
In the present study, 56.0% (95%CI: 50.9-59.6) of 
elderly individuals maintained a seven to eight-
hour sleep duration pattern (17.6% slept for 
seven hours and 38.4% slept for eight hours). A 
total of 20.6% (95%CI: 16.4-23.4) slept for six or 
fewer hours and 23.4% (95%CI: 21.1-28.4) slept 
for nine or more hours. Another study carried out 
in Brazil involving 1,512 elderly individuals found 
a 26.1% and 20.6% frequency for the seven-hour 
and eight-hour sleeping categories respectively 
40. In the United States, approximately 24% of in-
dividuals aged 65 years and over sleep for six or 
less hours, whereas 12.4% sleep for nine or more 
hours 24, and 19% of individuals aged 75 years 
and over sleep for nine or more hours 24.
To our knowledge, the present investigation 
and the study by Falbel et al. 25, carried out in 
Spain with 3,834 elderly individuals stratified by 
gender, are the only studies developed to date us-
ing the SF-36 to analyze the association between 
sleep duration and health status in an elderly 
population.
In the present study, sleep duration under 
seven to eight hours was associated with poor 
health status among the elderly individuals, 
with significant differences between genders 
and health domains. The categories used to ana-
lyze the association between sleep duration and 
health status are based on those used in studies 
demonstrating associations with mortality risk 
and the prevalence of illness 41,42,43. A number 
of studies,especially those involving elderly in-
dividuals, also use the seven to eight-hour sleep 
duration category as a reference 28,42, whereas 
some other studies use the seven-hour category 
as a reference 25,40.The present study adopted the 
seven-hour reference category, leading to similar 
results.
The association between short sleep duration 
and poor health status was evident in both gen-
ders for the mental component, as well as for the 
vitality, mental health and role-emotional scale 
among women. These findings corroborate with 
those of the literature that show that sleep de-
privation is associated with mood, tension and 
fatigue 14,15, especially with the advance in age 14.
The study carried out by Faubel et al. 25 found 
differences in mean SF-36 scores for all scale of 
the mental component in the adjusted analyses 
only in women, with a greater magnitude of as-
sociation for role-emotional scale. Gangwish et 
al. 44 found that a higher percentage of individu-
als sleeping ≤ 5 hours reported depression. The 
results of one study involving adults in the United 
States demonstrate that the likelihood of depres-
sion/anxiety is greater among those with short 
sleep duration patterns 22. Besides the associa-
tion with emotional problems, the relationship 
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Table 3
Beta coeffi cients of the SF-36 version 2 scale score, physical component summary * and mental component summary ** according to sleep duration in elderly 
men. ISA-Camp 2008, Campinas, São Paulo State, Brazil.
SF-36 version 2 scales Sleep duration (hours)
≤ 6 7 to 8 (reference) 
unadjusted mean (SE)
9 ≥ 10
β p-value β p-value β p-value
Model 1
Physical functioning -1.4 0.664 83.5 (1.17) -0.4 0.892 -18.2 < 0.001
Role-physical -5.3 0.182 85.7 (1.30) -1.3 0.693 -21.9 < 0.001
Bodily pain -3.5 0.268 84.0 (1.09) -5.0 0.118 -12.3 < 0.001
General health -4.2 0.090 75.9 (1.04) -0.9 0.666 -12.7 < 0.001
Vitality -8.6 0.001 79.5 (1.70) -2.7 0.317 -14.7 < 0.001
Role-emotional -4.9 0.073 93.9 (0.83) -2.6 0.268 -18.5 < 0.001
Social functioning -3.8 0.198 88.8 (1.23) -1.0 0.696 -16.5 < 0.001
Mental health -8.3 0.003 84.8 (1.23) -4.3 0.013 -14.6 < 0.001
Physical component summary -0.4 0.687 49.5 (0.44) -0.2 0.815 -5.4 < 0.001
Mental component summary -3.9 0.001 56.8 (0.57) -1.7 0.023 -7.3 < 0.001
Model 2
Physical functioning 1.6 0.540 83.5 (1.17) 1.7 0.579 -12.5 < 0.001
Role-physical -2.2 0.493 85.7 (1.30) 0.8 0.778 -14.7 < 0.001
Bodily pain -0.8 0.775 84.0 (1.09) -3.1 0.310 -6.2 0.052
General health -1.0 0.591 75.9 (1.04) 1.7 0.367 -6.4 0.010
Vitality -6.4 0.009 79.5 (1.70) -0.5 0.841 -10.1 < 0.001
Role-emotional -2.9 0.214 93.9 (0.83) -1.5 0.555 -13.8 0.001
Social functioning -1.8 0.441 88.8 (1.23) 0.2 0.917 -10.4 0.005
Mental health -6.6 0.007 84.8 (1.23) -2.6 0.166 -11.2 < 0.001
Physical component summary 0.8 0.284 49.5 (0.44) 0.6 0.578 -2.9 0.006
Mental component summary -3.2 0.005 56.8 (0.57) -1.1 0.177 -5.6 < 0.001
SF-36: 36-item Short-Form Health Survey.
Model 1: adjusted by age.
Model 2: adjust by age, schooling, number of chronic disease, physical activity during leisure time, smoking and alcohol intake.
* Physical component summary: comprising physical functioning, role-physical, bodily pain, general health and vitality scales;
** Mental component summary: comprising general health, vitality, role emotional, social functioning and mental scales.
between short sleep duration patterns and other 
health outcomes is also evident. A study involv-
ing a representative sample of the population 
aged 20 years and over in the city of Campinas, 
revealed an association between greater number 
of chronic diseases and short sleep duration pat-
terns and no association between the same vari-
able and long sleep duration patterns. The same 
study also showed that prevalence of rheumatic 
disease, heart disease, circulation problems, 
osteoporosis and back pain was higher among 
adults who sleep ≤ 6 hours 11. Meta-analysis re-
veals that short sleep duration patterns and diffi-
culty in initiating and maintaining sleep are pre-
dictors for the risk of developing type 2 diabetes 45. 
Furthermore, an association has been found be-
tween short sleep duration and mortality 6,7.
Although investigations into health status 
and sleep duration using the SF-36 are few and 
far between, studies have evidenced an associa-
tion between sleep problems or sleep disorders 
and health status. A study carried out in Bra-
zil found that sleeping for six or less hours was 
strongly associated with poor sleep 11. Accord-
ing to a study by Wilkelman et al. 29, elderly in-
dividuals with restless legs syndrome obtained 
worse scores for the vitality and mental health 
scales and all scales of the mental component 
summary. Li et al. 30 studied 1,680 elderly indi-
viduals aged 60 and over in the Anhui province 
of China and found that lower vitality and gen-
eral health were predictors of poor sleep. A 12-
month follow-up survey involving 185 patients 
with rheumatic diseases (mean age: 59.4 years) 
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Table 4
Beta coeffi cients of the SF-36 version 2 scale score, physical component summary and mental component summary, according to sleep duration in the elderly 
women. ISA-Camp 2008, Campinas, São Paulo State, Brazil.
SF-36 version 2 scales Sleep duration (hours)
≤ 5 6 7 to 8 (reference) 
unadjusted mean (SE)
9 ≥ 10
β p-value Β p-value β p-value β p-value
Model 1
Physical functioning -5.7 0.205 -1.2 0.621 74.4 (1.59) -5.2 0.068 -11.5 0.012
Role-physical -5.1 0.252 -0.1 0.940 78.7 (1.42) -0.6 0.820 -9.6 0.025
Bodily pain -7.8 0.027 -0.8 0.753 73.4 (1.39) -1.5 0.588 -5.7 0.174
General health -1.8 0.442 1.2 0.587 71.9 (1.08) 0.1 0.958 -3.4 0.192
Vitality -8.9 0.003 -2.3 0.305 71.7 (1.56) -0.1 0.935 -6.9 0.022
Role-emotional -8.4 0.004 -0.4 0.985 87.4 (1.07) -1.2 0.593 -7.6 0.067
Social functioning -4.3 0.227 -0.2 0.925 83.2 (1.48) -2.0 0.363 -7.3 0.055
Mental health -13.4 < 0.001 -3.3 0.093 78.2 (1.29) 0.9 0.652 -8.3 0.007
Physical component summary -0.6 0.666 0.1 0.862 46.5 (0.53) -1.2 0.184 -2.6 0.048
Mental component summary -5.7 < 0.001 -1.0 0.321 54.2 (0.53) 0.4 0.585 -3.3 0.058
Model 2
Physical functioning -1.4 0.716 0.4 0.861 74.4 (1.59) -4.0 0.108 -5.6 0.201
Role-physical -0.4 0.901 0.4 0.851 78.7 (1.42) -0.1 0.950 -6.1 0.135
Bodily pain -3.3 0.255 0.6 0.802 73.4 (1.39) -1.6 0.483 -0.5 0.904
General health -0.1 0.960 1.4 0.478 71.9 (1.08) -0.4 0.817 0.5 0.845
Vitality -5.5 0.018 -1.7 0.396 71.7 (1.56) -0.1 0.916 -4.2 0.202
Role-emotional -6.0 0.026 0.4 0.864 87.4 (1.07) -0.9 0.717 -4.9 0.239
Social functioning -0.9 0.748 0.03 0.986 83.2 (1.48) -1.9 0.441 -4.7 0.201
Mental health -9.1 0.001 -3.4 0.069 78.2 (1.29) 0.2 0.884 -5.8 0.044
Physical component summary 0.7 0.592 0.7 0.370 46.5 (0.53) -1.0 0.210 -0.7 0.616
Mental component summary -4.2 < 0.001 -1.1 0.235 54.2 (0.53) 0.1 0.811 -2.5 0.138
SF-36: 36-item Short-Form Health Survey.
Model 1: adjusted by age.
Model 2: adjust by age, schooling, number of chronic disease, physical activity during leisure time, smoking and alcohol intake.
* Physical component summary: comprising physical functioning, role-physical, bodily pain, general health and vitality scales;
** Mental component summary: comprising general health, vitality, role emotional, social functioning and mental scales.
reports lower scores regarding vitality and gener-
al health among those with major sleep problems 
in comparison to those who claimed to have no 
problems or only mild problems 31.
Regarding the long sleep pattern, elderly men 
who slept for ten or more hours a day obtained 
worse mean scores for all the SF-36 scales, except 
bodily pain. In the study by Falbel et al. 25, as-
sociations between health status and sleep du-
ration of more than ten hours were only signifi-
cant in the analysis adjusted for age for all scales, 
except for the role-emotional scale. Despite the 
lack of comparative studies, it is possible that 
work status should be considered as a factor, as 
reports suggest a greater tendency towards sleep 
duration patterns of nine or more hours among 
unemployed individuals 22. Also, among elderly 
men, unemployment may lead to lesser social 
participation and greater isolation, with a reduc-
tion in self-esteem, as well as other factors that 
affect physical and mental health 46. Long sleep 
duration patterns seem to play an important role 
in the relationship with health outcomes and this 
role is more expressive in men. A study involving 
1,842 individuals aged 50 years and over carried 
out to determine mortality and sleep duration 
in a Mediterranean population, found that long 
sleep duration patterns were associated with a 
high risk of all-cause mortality and strongly as-
sociated cardiovascular mortality in men but not 
in women.
Among women, the association between ten 
or more hours of sleep and the physical function-
ing subscale and other scales lost significance 
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when adjusted for chronic diseases and other 
variables, except for mental health.
The relevant results presented in this study 
were the strong associations between the short 
sleep with the mental dimension of the elderly in 
both genders; and long sleep in almost all scales, 
in men.
The associations between long sleep duration 
patterns and dimensions of health status among 
elderly men underscores the need for greater at-
tention to sleep duration patterns among elderly 
individuals. The presence of disease is an impor-
tant aspect to consider. In the present investi-
gation, however, the analysis was controlled ac-
cording to the number of chronic diseases, and 
individuals with physical or mental conditions 
were rendered incapable of answering the ques-
tionnaire and therefore excluded from the study. 
In a nine-year follow-up study carried out in 
Brazil, Castro-Costa et al. 40 found a strong as-
sociation between all-cause mortality in the case 
of long sleep duration patterns but not in the case 
of short sleep patterns.
Knowledge of the association between long 
sleep duration patterns (more than 9 hours) and 
health outcomes has only recently come to light 
and there is a need for further studies in order 
to gain a better understanding of this associa-
tion 47. However, the association between short 
sleep duration patterns (six or fewer hours) and 
health is evidenced in epidemiological and labo-
ratory studies 44,47. More studies are needed to 
clarify the association between sleep duration 
and self-assessed health status and other health 
outcomes.
It should be noted that the present study has 
certain limitations. The cross-sectional design 
addresses associations but not their causes and 
sleep duration may affect the health of elderly 
individuals or health status may lead to sleep de-
privation or excessive sleep.
Although another limitation of the pres-
ent study was the fact that sleep duration was 
self-reported, it should be noted that a number 
of population-based studies have used this type 
of information 22,44 and other studies have indi-
cated a good correlation between self-reported 
information and objective sleep measures such 
as actigraphy 48,49.
Another limitation regards the fact that the 
questionnaire did not provide greater details, 
such as the time taken to fall asleep, time spent 
in bed, difficulty in initiating and maintaining 
sleep or for how long an individual maintains 
his/her sleep pattern. It is also important to con-
sider that stratifying the analysis by gender leads 
to decreases in the sample size in some sleep cat-
egories. However, as the overall sample involved 
1,418 elderly individuals, the sample size was suf-
ficient to detect greater than 5% differences on the 
SF-36 scales and three points of the components. 
According to the SF-36 version 2 guide 1, assum-
ing an alpha = 0.05 and beta = 80%, the sample size 
needed to detect differences ≥ 5% varies between 
119 and 220 for the mental health and role-physi-
cal scales, respectively.
The present study contributes towards a bet-
ter understanding of the association between 
sleep duration and different dimensions of self-
assessed health status, physical functioning and 
physical, mental and social wellbeing among 
the elderly. As the self-assessment of health is 
significantly associated with clinical conditions 
and mortality 4,50, beyond the results of objec-
tive measures 5,51, and considers different health 
dimensions, studies on the association between 
self-assessed health and sleep duration can pro-
vide important information for health manage-
ment in the elderly. The present study is one of 
the first to describe this association and broaden 
knowledge on the relationship between long 
sleep duration patterns and health outcomes, an 
area which merits further research.
With the rapid ageing of the population and 
considerable prevalence of chronic diseases, 
especially among the elderly, functionality and 
wellbeing measures are important tools for de-
termining the health profile of this population 
and can assist in establishing actions aimed at 
active, healthy ageing. Moreover, understanding 
the association between sleep duration and self-
assessed health status can contribute toward the 
determination of this profile.
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Resumo
Avaliar a associação da duração do sono com o estado 
de saúde autorreferido em idosos. Estudo de base po-
pulacional que utilizou dados do Inquérito de Saúde 
de Campinas, São Paulo, Brasil (ISA-Camp 2008), com 
1.418 idosos. Modelos de regressão linear foram usa-
dos para verificar a associação entre as escalas do SF-
36 versão 2 e os dois componentes de medida, com a 
duração do sono. Homens idosos que dormem 6 horas 
ou menos apresentam as menores médias dos escores 
do SF-36, comparando com os que dormem 7 a 8 ho-
ras, nos domínios de vitalidade e saúde mental. Todas 
as escalas apresentaram associação negativa com a 
duração do sono de 10 horas ou mais, exceto em dor. 
Nas mulheres, o tempo de sono ≤ 5 horas se associou 
à pior situação nas escalas de saúde mental, aspectos 
emocionais e vitalidade. Saúde mental se associou 
negativamente com a duração do sono de 10 horas ou 
mais nessa população. A privação do sono e o excesso 
se associaram ao pior estado de saúde nos idosos, de 
maneira diferente entre os sexos, principalmente con-
siderando o sono longo.
Qualidade de Vida; Sono; Saúde do Idoso; Nível de 
Saúde
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